
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Metals and Materials International

	
                        Article

Effects of micro laser sintering process parameters on quality of nickel-titanium single tracks and thin walls


                    	
                            Published: 06 November 2015
                        


                    	
                            Volume 21, pages 1081–1090, (2015)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Metals and Materials International
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Saeed Khademzadeh1, 
	Nader Parvin1, 
	Paolo F. Bariani2 & 
	…
	Federico Mazzucato2 

Show authors
                        
    

                        
                            	
            
                
            252 Accesses

        
	
            
                
            16 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Micro laser sintering is a promising additive manufacturing process for production of parts with micro features and complicated geometries. Micro laser sintering of mechanically alloyed NiTi was performed in the present work. The effects of powder and laser defocusing distances and also process parameters on the surface quality of single tracks and thin walls were investigated by scanning electron microscopy and optical profilometry. A modified model was described in this research to calculate the height of thin walls produced by micro laser sintering. The experimental results showed that a high melting efficiency can be obtained when the focal point of the laser is situated 200 µm above the working plane of the specimen. Optical profilometry revealed a good agreement between the proposed model for thin wall’s height estimation and experimental results.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A bottom-up approach to experimentally investigate the deposition of austenitic stainless steel in laser direct metal deposition system
                                        
                                    

                                    
                                        Article
                                        
                                         16 January 2020
                                    

                                

                                Piyush Pant, Dipankar Chatterjee, … Aditya Kumar Lohar

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effect of Laser Power and Powder Morphology on Surface Roughness of TI6Al4V Produced by Laser Powder-Directed Energy Deposition
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2024
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Microstructure and crystallographic texture of pure titanium parts generated by laser additive manufacturing
                                        
                                    

                                    
                                        Article
                                        
                                         06 January 2018
                                    

                                

                                Felipe Arias-González, Jesús del Val, … Juan Pou

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	J. C. Liu and L. J. Li, Opt. Laser. Technol. 
                           37, 287 (2005).
Article 
    
                    Google Scholar 
                

	Z. Yang, F. Tian, Z. Zhen, and Y. X. Zhu, Acta. Metall. Sin. 
                           38, 1191 (2002).

                    Google Scholar 
                

	J. Wieding, A. Jonitz, and R. Bader, Materials. 
                           5, 1336 (2012).
Article 
    
                    Google Scholar 
                

	S. A. Yavari, R. Wauthle, J. Van Der Stok, A. C. Riemslag, M. Janssen, M. Mulier, and J. P. Kruth, Mater. Sci. Eng. C 
                           33, 4849 (2013).
Article 
    
                    Google Scholar 
                

	A. Bansiddhi, T. D. Sargeant, S. I. Stupp, and D. C. Dunand, Acta. Biomater. 
                           4, 773 (2008).
Article 
    
                    Google Scholar 
                

	X. Liu, S. Wu, K. W. Yeung, Y. L. Chan, T. Hu, Z. Xu, X. Liu, J. C. Chung, K. M. Cheung, and P. K. Chu, Biomaterials. 
                           32, 330 (2011).
Article 
    
                    Google Scholar 
                

	V. I. Itin, V. E. Gyunter, S. A. Shabalovskaya, and R. L. C. Sachdeva, Mater. Charact. 
                           32, 179 (1994).
Article 
    
                    Google Scholar 
                

	T. Habijan, C. Haberland, H. Meier, J. Frenzel, J. Wittsiepe, C. Wuwer, C. Greulich, T. A. Schildhauer, and M. Köller, Mater. Sci. Eng. C 
                           33, 419 (2013).
Article 
    
                    Google Scholar 
                

	B. Zhang, J. Chen, and C. Coddet, J. Mater. Sci. Technol. 
                           29, 863 (2013).
Article 
    
                    Google Scholar 
                

	P. Halani and Y. Shin, Metall. Mater. Trans. A 
                           43, 650 (2012).
Article 
    
                    Google Scholar 
                

	P. Halani, I. Kaya, Y. C. Shin, and H. E. Karaca, Mater. Sci. Eng. A 
                           559, 836 (2013).
Article 
    
                    Google Scholar 
                

	I. Shishkovsky, I. Yadroitsev, and I. Smurov, Physics Procedia 
                           39, 447 (2012).
Article 
    
                    Google Scholar 
                

	Z. L. Lu, D. C. Li, and B. H. Lu, Opt. Laser. Eng. 
                           48, 519 (2010).
Article 
    
                    Google Scholar 
                

	Z. L. Lu, D. C. Li, Z. Q. Tong, Q. P. Lu, M. M. Traore, A. F. Zhang, and B. H. Lu, Opt. Laser. Eng. 
                           49, 1101 (2011).
Article 
    
                    Google Scholar 
                

	X. He, P. W. Fuerschbach, T. DebRoy, and J. Phys. D. Appl. Phys. 
                           36, 1388 (2003).
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Mining and Metallurgy Engineering Department, Amirkabir University of Technology (Tehran Polytechnic), P. O. Box 158754413, Tehran, Iran
Saeed Khademzadeh & Nader Parvin

	Laboratory for precision and micro-manufacturing (Te.Si.), Industrial Engineering Department, University of Padova, Padova, Italy
Paolo F. Bariani & Federico Mazzucato


Authors	Saeed KhademzadehView author publications
You can also search for this author in
                        PubMed Google Scholar



	Nader ParvinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Paolo F. BarianiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Federico MazzucatoView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Nader Parvin.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Khademzadeh, S., Parvin, N., Bariani, P.F. et al. Effects of micro laser sintering process parameters on quality of nickel-titanium single tracks and thin walls.
                    Met. Mater. Int. 21, 1081–1090 (2015). https://doi.org/10.1007/s12540-015-5304-y
Download citation
	Received: 17 June 2015

	Accepted: 30 August 2015

	Published: 06 November 2015

	Issue Date: November 2015

	DOI: https://doi.org/10.1007/s12540-015-5304-y


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	powder processing
	shape memory alloys
	sintering
	mechanical alloying
	scanning electron microscopy (SEM)








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.226.229.159
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    